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U.S. Environmental Protection Agency 
726 Minnesota Avenue 
Kansas City, Kansas 66101 

Subject: Technology Costs 

Attention: 

Gentlemen: 

Mr. Steven Kinser 
Remedial Project Manager 

Reference is made to your telephone conversation with our Ms. Genise 
Webber on December 20, 1990. As requested, information concerning costs 
and implementation times for landfilling and incineration of PCB-
contaminated concrete and soil was compiled by the TES 9 team and is 
summarized in this letter. Information concerning solvent extraction of 
PCBs from concrete is currently being researched by the TES 9 team and 
will be forwarded to you upon completion. We will keep you informed of 
our progress on this matter. 

LANDFILLING: 
As requested, the following landfill facilities were contacted to 
determine their fee for disposal of bulk PCB-contaminated materials: 

• U.S. Ecology, Beatty, Nevada. 
Chemical Waste Management, Emelle, Alabama.* 

The Chemical Waste Management representative said that Missouri 
wastes are still banned from the Alabama facility by state law. 
However, this does not mean that the wastes cannot be disposed of at the 
Alabama facility, just that it is more difficult and requires more 
paperwork than disposal at another facility. 
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The disposal costs obtained from each of the facilities are listed 
below: 

Facility 

U.S. Ecology, Beatty 

Chemical Waste Management, Emelle 

Disposal Cost per Ton 

$110 

$357* 

The implementation time to excavate and landfill the PCB-contaminated 
soil and concrete is estimated at twelve months: six months for the 
soil and six months for the concrete. Photocopies of the engineering 
calculations, including assumptions, are included in Attachment A. 

INCINERATION: 
The following incineration facilities were contacted to determine the 
cost and implementation time for incineration of the PCB-contaminated 
soil, concrete, and insulation: 

Chemical Waste Management, Stony Island, Illinjjs. 
Chemical Waste Management, Port Arthur, Texas. 
Pyrochem/Aptus, Coffeyville, Kansas. 
Rollins, Deer Park, Texas. 
ENSCO, El Dorado, Arkansas. 

The price and implementation time obtained from each of the facilities 
listed above are summarized in the following table: 

Facility 

Chemical Waste 
Management, Stony Island 

Chemical Waste 
Management, Port Arthur 

$/ton 

$3500 

$1400 

Total Cost 

(millions) 

$45.5 

$18.2 

Time to 
Implement 

(months) 

82 

10 

Shred 
Concrete 

(Yes/No) 

No 

Yes 

Includes the $112.00 Alabama state tax which is levied on out-of-
state wastes. 

**Facility is not yet permitted to accept PCBs. However, it has 
completed its test burn and is expected to be permitted by 1992. 
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Facility 

Pyrochem/Aptus, 
Coffeyville 

Rollins, Deer Park 

ENSCO, El Dorado 

$/ton 

$1500 

$1900 

$2500 

Total Cost 

(millions) 

$19.5 

$24.7 

$32.5 

Time to 
Implement 

(months) 

11 

47 

325 

Shred 
Concrete 

(Yes/No) 

Maybe 

No 

No 

SSI Shredding Systems was contacted for information pertaining to 
shredding the concrete prior to incineration. SSI has an onsite unit 
capable of shredding 10 to 20 tons of concrete per hour, resulting in 
approximately two months to shred the concrete floors. The unit would 
cost approximately $100,000 including an operator. Photocopies of 
telephone memoranda and calculations pertaining to incineration and 
concrete shredding are included in Attachment B. 

PCB-CONTANINATED CONCRETE SURFACE AREA AND VOLUME: 
Also as requested, the surface area and volume of PCB-contaminated 
concrete at PCB concentrations of greater than 500, 1000, 2500, and 
10,000 ppm were calculated. Analytical results from floor wipe samples 
were used to calculate the surface area exceeding the various PCB 
concentrations and analytical results from the concrete core samples 
were used to calculate the volume of concrete exceeding the various PCB 
concentrations. Iso-concentration lines were drawn based on analytical 
results of the floor wipe samples and concrete core samples. The iso-
concentration line plots are included in Attachment C. The surface area 
and volume of the concrete exceeding the various PCB-concentrations are 
listed below: 

PCB Concentration 

>500 

>1000 

>2500 

>10000 

Area 
(sf) 

63600 

41400 

15100 

8600 

Volume 
(cf) 

5900 

4600 

1750 

800 

Id be noted that iso-concentration lines may not be 
ntative of the distribution of PCBs in the concrete since the 
5 floor was contaminated largely from localized spills. 
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Therefore, localized hot spots of high PCB concentrations would be 
expected. In addition, some of the PCB concentrations used to develop 
the iso-concentration lines were from biased samples taken in areas of 
obvious past spills. These samples appear to bias the iso-concentration 
lines toward these hot spots. Upon further consideration of methods to 
determine the surface area and volume of contaminated concrete, the 
method presented in the Feasibility Study for the Rose Site dated 
September 1990 submitted by the Rose Chemicals Steering Committee and 
prepared by Burns & McDonnell Engineers appears to be adequate to 
estimate the surface area and volume of PCB-contaminated concrete, based 
available information. 

Please call should you have any questions concerning the information 
presented in this letter. 

Very truly yours, 

B&V WASTE SCIENCE AND TECHNOLOGY CORP. 

Janet S. Walstrom 
Work Assignment Manager 

GMW 
Enclosures 

cc: Ms. Martha Radke, PRC, TM, w/enclosures 
File w/enclosures 
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ATTACHMENT A 

LANDFILL IMPLEMENTATION TIME CALCULATIONS 
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WEIGHTS AND SPECIFIC GRAVITIES 

Subttanc* 

ASHLAR MASONRY 
O r i n l t * . • y a n l l * . gna l t i - . . 
L l m n t e n * . m a r b l * 
S a n d i t o n * . b l u m l o n * 

MORTAR RUBBLE 
MASONRY 

Gran i te , t yan l t o . a " * ! * * . 
U m a a t o n * . m a r f e t a — 
Sandaton* . b l u i n l ona 

DRY RUBBLE MASONRY 
Oran l ta , ayanl to, gnalaa.... 
Lim««Con«, marfa l* 
Sandatona, bluaatana _ 

B R I C K MASONRY 
Praaaad b r i ck 
Camtnoa b r i ck 
Sott br ick 

CONCRETE MASONRY 
Camant , a tena, aand 
Camant , alag. ata......_ 
Caman t , a indar . ate. . . 

VARIOUS B U I L O I N Q 
M A T E R I A L S 

Aahaa. cindara. 
Camant , p o r t l a n d , looaa... 
Camant , p o r t l a n d , aa t 
L i m a , s y p a u m , looaa . 
Mor ta r , aat _ _.., 
Slasa, bank alag 
Slaga, bank aeraanlnfa 
Slasa, mach lna alas 
Sla ta , alas aand 

E A R T H , ETC. , EXCAVATED 
Clay, d ry . _ 
Clay, d a m p , plaatle _ 
Clay and f r a v a l . d r y 
E ^ r t h , d r y . Inaaa , , 

I f a f t h . d ry /paskad. . . . : : ^ 
E a r t h , mo ia t , la aaa. 
E a r t h , mo la t , paskad . . 
E a r t h , m u d . Sowing 
E a r t h , m u d , p a c h a d — 
Riprap , l lmaatano 
R iprap , aandatona. 
R iprap, ahala.. 
Sand, graval , d ry , looaa 
Sand, graval , d r y , packad.. 
Sand, graval , « a t 

EXCAVATIONS I N WATER 
Sand er graval. 
Sand er graval and clay 
C l a y . . 
River m u d 
Bell. 
Stone r i p rap 
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STONE, QUARRIED, P I L E D 
Baaalt , g ran i te , gnelaa. 
L Ime t t one , marb le , q u a r t t 
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Shale 
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B I T U M I N O U S SUBSTANCES 
Aapha l tum. 
Coal , an th rac i te . 
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Coal , charcoal -. 
Coal , coke 
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WEIGHTS AND SPECIFIC GRAVITIES 

METALS, ALLOYS, ORES 

A l u m i n u m , cast , 
hammarad 

Brae* .caa l . ro l led . . . 
B r o m n , 7.0 to 14% S« 
B ron te , a l u m i n u m 
Copper, caet, railed _ 
Copper ore, pyrltaa _. 
Go ld , eaat, hammered 
I r o n , caet, pig 
I r o n , wrough t 
I r o n , aplaoel-ehen 
I r o n , ferre-si l loon 
I r an ore, hemat i te . -
I r an ore, hemat i te i n bank . 
I r an era, hemat i te looae.... 
I r on era, l l m o n l t e 
I r a n ore, magne t i t e 
I r an alag 

Megneelum, al loye. . 
Menganaae. 
Manganeee ore. pyrelual la. 
Mercury. 
M e n d Meta l 
Nickel . . 
P l a t i n u m , eaat. hammered 
Oliver, eaat. hammered. . . 

T i n , eaat, hammered. . 
T i n ore, caaalterl te 
l i n e , eaat, railed 
ZIne ore, Mande. 

VARIOUS SOLIDS 

Caraala.< 
Ceraalau haoey.... . . . 
Ceraala, o e m , ^re.— 
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ATTACHMENT B 

INCINERATION INFORMATION 

* ^ 
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MATERIAL PREPARATION PLAN 

SCOPE OF WORK 

1. Material Description! 

SSI Shredding Systems will provide equipment for the processing of 
4,500 tons of concrete to a 3" minus particle size. 

B. EQUIPMENT DESCRIPTION 

1. The equipment will consist of one Model 3400-H shredder and a Mark 
powerscreen and conveyor to properly size the shredded material. 

1 General System DescriptJon: 

a. Shredder: Model 3400.H, 200 HP 
75"x45" Infeed Opening 
2" Cutter Thickness 

b. Powerscreen: Standard Powerscreen Mark 2: 
Mobile 70 conveyor 6' long x 4' wide 

3. Equipment Weight! 

Shredder: 3400-H 36,000 Lbs. 
Hydraulic Power Unit for Shredder: 10,000 Lbs. 
Mark 2 Powerscreen: 12,000 Lbs. 
Mobile 70 Conveyor: 6,500 Lbs. 
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4. General Svstem Design: 

a. Shredder: 

The rotary shear shredder works on a low speed, high torque 
principle. Due to the low speed, extensive foundation work, 
noise, dust, fire, and e;q>Iosion hazards are greatly minimized. 
These uiUts also feature an auto-reversing, non-jamming 
capability. When overfeeding occurs, or non-shreddable items 
are introduced into the feed hopper, die machine automatically 
detects it by an increase in amperage draw on direct electric 
drive units. When amperage readies a present level, the 
machine shifts into a reversing mode, clearing the cutting area. 
The machine then continues in the forward position and will 
continue this process until the material is drawn past the 
interfaces of the two counter-rotating blades. It is the dose 
tolerance of these blades that performs the shearing action. 

b. Powersaeen: 

The powerscreen is a positive action four bearing screen 
operated by a diesel / hydraulic power pack. The entire system 
consists of a vibrating screen with a 3" square mesh and one 
conveyor, to take the material that is over 3" back to the 
shredder to be reprocessed. 

C. OPERATIONAL OESCRIPTION: 

L The shredder would be fed with a front end loader. 

2. The shredded material would discharge directly onto the powerscreen 
Mark 2 belt 

3. Tbe belt then would feed the shredded material onto the vibrating 
screen which is fitted with a 3' square mesh. 

4. The 3" over sized material would be directed by a fishtail chute onto 
a 50* radial conveyor (Mobile 70). This conveyor would feed tbe 3" 
over sized materisd back, and deposit into the shredder. 
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6. Utib'ty Rgqniremente; 

a. Shredder: 

460V, 3 Phase, 300 AMP rated load (can be operated with a 
diesel generator) 

b. Powersaeen: 

Diesel/hydraulic power pack (unless otherwise specified) 

7. Noise Level: 

Shredder operates at 85-90 Dba 
Powerscreen operates with S5 Dba 

D. PRICING: 

I. Shredder: 

Option A: Model 3400-H 
1st Month -
2nd & Subsequent Months 

2. Powerscreen: 

Mark 2 -
Mobile 70 -

3. Operator Costs 

Operator (s) 

Enroute Travel 
Per Diem 
Airfare 

Not Induded: Freight (Round Trip) 

$38,729 
$16,329 

$ 5.000 Per Month 
$ 1,400 Per Month 

$400 Per Day, 
Per Operator 

$200 Per Day 
$200 Per Day 
Based on available 

rates 
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BatV WASTE SQENCE AND TECHNOLOGY CORP. 

U.S. Environmental Protection Agency BVWST Project 45548 
Mr. Steven Kinser January 2, 1991 

ATTACHMENT C 

CONCRETE SURFACE AREA AND VOLUME CALCULATIONS 



^ttCE AND TECHNOLOGY CORP. 

Jy-gjisiJi 

womc ^ / i ^ <f-^>t, 

PWOJtCT N o . F l L I N o . 311 
CM«eii«oaY A B . P . 

OATt. 

SCTU^Br 

bJ 

u 
< 

(n 

X 

UJ 
I -

tr. 

0 

z 
0 
Q 

^ J ( I U X L J U W I ^ S O O ^ / o o o J o2sC>o (>vN^ / ^ d ) O c ) . 

/=^5 / ^ , n > ^ L c j U j s / 9 0 to-0 e < > 7 o D . 

/^U-o-v^^LA— o-o i_ 

/ L / O Ce-f^jQAA\J''iy»'Jrvtrr<t.. 

5 o o 

/o ooo 

' ^ c ^ & . J - J ^ 
CsQ') ^ 

I S /oo 
SSoO 

63fooo 

/ £ / ^ o 

/vo-*iAjunr\JL. ~ a Ou^l^Xj t^ 

vATO 6 < n - A -

• ( 9 ^ 

^ 7 7«» 



^HCe AND TECHNOLOCSY CORP. 

0*TC_ t -z^h-Zta I n 

won*—'Tyin. 44^^ f • i ^ r r - -

p,o..cTN» Vj- rVy. / Jo PiLI No.. X. \ 

ltTUPBr__,i:l2»1.2^1C 
C O M PU TID Bv A ^ ' V y f ^ ^ 

CMBCKCO WV < .g .g . 

P*ot No._^_flZ___or. 

Id 
U 
< 
0. 
tf) 

tf) 

z 

lU 

0 

z 
0 
Q 

[ / A i 2 O^NA.'OI-O O \ t i vQ- oO-cr ' 

"TTvJL/vJi-Vtru^ 
>U.Q^2^^*-/^-» 

5oo 

7 

/ooo 

SS 
I asc 

/s? 
J7 

5ooo 

O-'Ol 

^^1 / f ^ " ^ — L 

5oo 
/ O O O 
«;^5oo 

/ O d o o 

7V700 
^ 5 o O 
f%oo 
) ( o O O 

(ij^sil 

7V700 

/^ P o o 

i T J o o T o ^ S - P O + ^ ? ^ o - / " ? v o o j C^/ f l?3- f iO-^( 'V53oo-V3yoo)Cc.o.?3 

J 8 ^ 6 o ( O . o ^ a ) f ( 4 i f ' a © o - V ^ ^ < ^ c ? ) ^ O . o ^ > ) - l l ' 4 ^ c f - - ( p S c y 

)?^r^OO n i o < ̂  ^ 3 o c ^ 





• - nOOl WH SMU 

e - oauoua SM»u 
a - couajtia stmt rat I M 
B-aHsasiMU 

2J-a«»iuia 
13-WCSMfUMMn 

S O O . u ^ / i O O t J - 6 " ^ -

IOOOjU^7\OOS^.,n^. 

— ^ i ^ — t o p o O . ^ / t o o S^ .L^rt , 

IJOO fct 

, o oot> —^ »oc7 ^' 

5 o o ; (phQtOO 

a SO o 
/ OOOO 

«yg3oO 
/ 5 faoQ 

SLAB 

SOUTH WAREHOUSE 

50 50 

S C A L E r N F E E T 

100 FIGURE IV-2 

LOCAHONS OF 
a O O R WPE SAMPLES 

SOUTH WAREHOUSE 



36 SHED 

B-1 MKRKRBaWe 
SMtfU NUODI 

CC-1 UMCMCIE OOC 
S M f f l E M M a 

I R I - BMSDCONOCK 
coKSMSUMuaai 

$ - SUnCUKAIOi 

SVO Tiw\ <te ^ i 

24 

23. 

17 18 

•_2i_^1^3 

11 

5 * : ^ -

19 

ta 
12 

J 

DOCK 

Sooi 

50 50 100 

S C A L E I N F E E T 

5oO -=» 7H70O sf 

DOORWAY tooo o . 

FIGURE IV-11 
LOCATIONS OF 

CONCRETE CORE AND 
NTERIOR BORING SAMPLES 

MAIN BUILDING 

B.'tE«# 

y n n » o 

* C * c 
5 2 5 ' ? a S m 



? V ' 

a-1 
StMUMUa 

cmestmix 

S o o . n ^ / l h V ^ - M . « r « « ^ ^•*» 
/ o o o ' j 

^ 5 0 0 I 
1 • /oooo ^ 

SOUTH WAREHOUSE 

50 0 50 

S C A L E I N F E E T 

100 

/ UOO 

' t o o o 

FIGURE IV-12 
LOCATIONS OF 

CONCRETE CORE AND 
INTERIOR BORING SAMPLES] 

SOUTH WAREHOUSE 




